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CLAIMS 

What is claimed is: 



\. An optical transmission system for compensating for transmission loss, 
comprising: 

a transmitting apparatus for serializing a plurality of n-bit channel data, where n is 
a natural number, received from an external source, in response to a predetermined 
clock signal, converting the serialized channel data and the predetermined clock signal 
into a current sranal, the magnitude of which changes in accordance with an error 
detection signal, Vid outputting optical signals having optical output power 
corresponding to tne magnitude of the current signal; 

a first optical riber for transmitting the optical signals; 

a receiving apparatus for recovering the n-bit channel data and the 
predetermined clock signal from the optical signals received through the first optical 
fiber, detecting transmission loss generated when the optical signals are transmitted 
and received, optically concerting the transmission loss, and outputting the optically 
converted transmission losses the error detection signal; and 

a second optical fiber for transmitting the optical converted error detection signal 
to the transmitting apparatus. \ 

2. The optical transmission system of claim 1, wherein the transmitting * 
apparatus comprises: \ 

a first phase locked loop (PLL) for generating a clock signal synchronized with 
the predetermined clock signal as a first synchronized clock signal and outputting the 
first synchronized clock signal as an actual o|ock signal for data transmission; 

a parallel/serial data converter for receiWig a plurality of n-bit channel data in 
response to the first synchronized clock signal, serializing the n-bit channel data in 
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8 Response to the first synchronized clock signal, and outputting the serialized n-bit 

9 channel data; 

10 \a receiver optical diode for receiving and converting the error detection signal 

n transmitted from the second optical fiber into a current signal and outputting the current 

12 signal; \ 

13 an error compensating optical driver for converting the serialized channel data 

14 and the first synchronized clock signal into current signals, changing the magnitudes of 
is the converted currtent signals in accordance with the current signal output by the 

16 receiving optical diocte, and outputting the current signals as driving signals; and 

17 a plurality of trarWiitting optical diodes for outputting optical signals having 
i%i optical output power corresponding to the driving signals. 

U 3. The optical transmission system of claim 2, wherein the parallel/serial data 

|* converter comprises: \ 

ill a data latch for receiving the Vbit channel data and segmenting and latching the 

"fe n-bit channel data by N (N is a naturaPnumber) bits in response to first through m (m is 

jjjM a natural number) th latch clock signals; Vid 

§3 a data serializer for performing a logic operation on the n-bit channel data latched 

K by the data latch, first through nth non-overlaV)ing clock signals, and inverted first 

8 through nth non-overlapping clock signals and outputting the logic operation result as 

9 the serialized channel data, \ 

10 . wherein the first through nth non-overlapping stock signals are generated by the 

n phase locked loop (PLL) and have a predetermined offset so as not to overlap each 

12 other. \ 

1 4. The optical transmission system of claim 2, whereta the error 

2 eeff^fisatieg^ptfeaWrivef-eomprisesi \ 
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optical receiver for receiving the error detection signal, converting the 
receivecrerror detection signal into a voltage signal, converting the level of the 
convertedVoltage signal, and outputting a digitized error compensation signal; 

a transmission loss compensator for recovering transmission loss data in each 
channel from\he error compensation signal in response to the first synchronized clock 
signal, analog converting the recovered transmission loss data, and generating analog 
converted transmission loss data as transmission loss compensation signals; 

an optical ofcitput controller for generating optical output control signals in 
response to the transmission loss compensation signals; and 

a plurality of optical drivers for converting the serialized channel data and the first 
synchronized clock signal into current signals, changing the magnitudes of the 
converted current signals irv response to the corresponding optical output control 
signals, and outputting the current signals as the driving signals. 

5. The optical transmission system of claim 1 , wherein the receiving 
apparatus comprises: \ 

a plurality of optical diodes for\eceiving optical signals transmitted through the 
first optical fiber and converting the optical signals; into current signals; 

an error detection optical receiver for converting the current signals converted by 
the plurality of optical diodes for reception into voltage signals, digitizing the voltage 
signals, outputting digitized signals as serial cnfcmnel data and a recovered clock signal, 
detecting transmission loss of each channel from the voltage signals, encoding the 
transmission loss, converting the encoded transmission loss into current, and outputting 
the current; \ 

a second PLL for generating a second synchronized clock signal synchronized 
with the recovered clock signal and outputting the second synchronized clock signal as 
an actual clock signal for receiving data; \ 

a data recovery unit for recovering the recovered serial cfwinel data to n-bit 
parallel data in response to the second synchronized clock signal; aKd 



33 



Attorney Docket No.: SAM-182 



\ an optical diode for transmission for converting a signal encoded and converted 
into current by the error compensation optical receiver into an optical signal. 

6. \ The optical transmission system of claim 5, wherein the error detection 
optical receiver comprises: 

a plurality of optical receivers for converting the current signals converted by the 
plurality of op\ical diodes for reception into voltage signals, outputting the voltage 
signals, digitizing the voltage signals, and outputting the digitalized voltage signals as 
the recovered senal channel data and the recovered clock signal; 

a transmission loss detector for detecting transmission loss of each channel from 
the voltage signals, (encoding the transmission loss detected in each channel in 
response to the secon^ synchronized clock signal, and outputting the encoded 
transmission loss as transmission loss data; and 

an optical driver fo\ receiving the transmission loss data, converting the received 
transmission loss data into ^direct current (DC) signal, and outputting the converted DC 
signal to the optical diode for Transmission. 

7. An optical transmission system for compensating for transmission loss, 
comprising: 

a transmitting apparatus for serializing a plurality of n-bit channel data received 
from an external source in response to^a predetermined clock signal, converting the 
serialized channel data and the predetermined clock signal into a current signal, the 
magnitude of which changes in accordanceWith an error detection signal, and 
outputting optical signals having optical outpi\power corresponding to the magnitude of 
the current signal; 

a optical fiber for transmitting the optical signals; 

a receiving apparatus for recovering the n-bit channel data and the 
predetermined clock signal from optical signals receive)! by the optical fiber and 
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outputting transmission loss generated when the optical signals are transmitted and 
received as the error detection signal; and 

\ an electrical transmission line for transmitting the error detection signal to the 
transmitting apparatus. 

8. \ The optical transmission system of claim 7, wherein the transmitting 
apparatus comprises: 

a first RLL for generating a clock signal synchronized with the predetermined 
clock signal as kfirst synchronized clock signal and outputting the first synchronized 
clock signal asanbctual clock signal for data transmission; 

a parallel/serial data converter for receiving a plurality of n bit channel data from 
the outside in response, to the first synchronized clock signal, serializing the n-bit 
channel data in responsevto the first synchronized clock signal, and outputting the 
serialized n-bit channel date; 

an error compensatingsoptical driver for converting the serialized channel data 
and the first synchronized clocKSsignal into current signals, changing the magnitudes of 
the converted current signals in accordance with the error detection signal transmitted 
from the electrical transmission line>and outputting the current signals as driving 
signals; and \ 

a plurality of optical diodes for transmission for outputting optical signals having 
optical output power corresponding to the oriving signals. 

9. - . The optical transmission system ofsclaim 8, wherein the error 

compensating optical driver comprises: \ 

a transmission loss compensator for recovering transmission loss data of each 
channel from the error detection signal in response to tire first. synchronized clock 
signal, converting recovered transmission loss data into ansanalog form, and generating 
analog converted transmission loss data as transmission loss^pmpensation signals; 
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7 ^an optical output controller for generating optical output control signals in 

8 response to the transmission loss compensation signals; and 

9 a plurality optical drivers for converting the serialized channel data and the first 
10 synchronized clock signal into current signals, changing the magnitudes of the 

n converted cWent signals in response to the optical output control signals, and 

12 outputting thacurrent signals as the driving signals. 

1 1 0. The optical transmission system of claim 7, wherein the receiving 

2 apparatus comprises: 

q a plurality of receiving optical diodes for receiving optical signals transmitted 

P through the optical fiber and converting the optical signals into current signals; 
sJ an error detectio^ optical receiver for converting the current signals converted by 

|V the plurality of receiving optical diodes into voltage signals, digitizing the voltage signals, 

and outputting the digitized voltage signals as recovered serial channel data and a 

Co \ 

By recovered clock signal, detecting transmission loss in each channel from the converted 

jk voltage signals, encoding the transmission loss, and outputting the encoded 

iBU transmission loss as the error detection signal; 

i a second PLL for generating a second synchronized clock signal synchronized 

i%i with the recovered clock signal and\>utputting the second synchronized clock signal as 

13 an actual clock signal for receiving data; and 

14 a data recovery unit for recovering the recovered serial channel data to n-bit 

15 — parallel data in response to the second synchronized clock signal. 

1 11. The optical transmission system of claim 1 0, wherein the error detection 

2 optical receiver comprises: \^ 

3 a plurality of optical receivers for converting current signals converted by the 

4 plurality of receiving optical diodes into voltage signals\putputting the voltage signals, 

5 digitizing the voltage signals, and outputting the digitized\oltage signals as the 

6 recovered serial channel data and the recovered clock signat^and 
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7 ^transmission loss detector for detecting transmission loss of each channel from 

8 the voltage signals, encoding transmission loss detected in each channel in response to 

9 the secona synchronized clock signal, and outputting the encoded transmission loss as 

10 the transmission loss data. 

1 12. Atransmitting apparatus for receiving transmission loss detected by an 

2 external receiving apparatus through a first optical fiber and transmitting a plurality of 

3 channel data to the^ receiving apparatus through a second optical fiber, comprising: 

4 a PLL for generating a clock signal synchronized with a predetermined clock 

5 signal received from ato external source and outputting the synchronized clock signal as 
W an actual clock signal foV transmitting data; 

a parallel/serial datk converter for receiving a plurality of n-bit channel data from 

K an external source in response to the synchronized clock signal and serializing the n-bit 

% channel data in response to tnfe synchronized clock signal; 

ipy an optical diode for receptan for converting an error detection signal transmitted 

i from the first optical fiber into a current signal and outputting the current signal; 
i§j an error compensating opticalNdriver for converting channel data serialized by the 

ig parallel/serial data converter and the synchronized clock signal into current signals, 

11 changing the magnitudes of the converted current signals in accordance with the 

is current signal converted by the optical diode for reception, and outputting the current 

is signals as driving signals; and \ 

17 a plurality of optical diodes for transmission for outputting optical signals having 

is optical output power corresponding to the drivina signals. 

1 13. The optical transmission system of clarm 12, wherein the error 

2 compensating optical driver comprises: \ 

3 an optical receiver for receiving the error detectioa^ignal, converting the 

4 received error detection signal into a voltage signal, converting the level of the 

5 converted voltage signal, and outputting a digitized error compensation signal; 
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a transmission loss compensator for recovering transmission loss data of each 
channel from the error compensation signal in response to the synchronized clock 
signal, analogrconverting the recovered transmission loss data, and generating the 
analog-converted transmission loss data as transmission loss compensating signals; 

an optica rbutput controller for generating optical output control signals in 
response to the transmission loss compensation signals; and 

a plurality of optical drivers for converting the serialized channel data and the 
synchronized clock signal into current signals, changing the magnitudes of the 
converted current signals in response to the optical output control signals, and 
outputting the current signals as the driving signals. 

14. The transmitting, apparatus of claim 13, wherein the optical output 
controller generates the optical\output control signals so as to change the modulation 
current of the driving signals in response to the transmission loss compensating signals. 

15. The transmitting apparatus of claim 13, wherein the optical output 
controller generates the optical output control signals so as to change the bias current 
of the driving signals in response to the transmission loss compensation signals. 

16. The transmitting apparatus of cl^im 13, wherein the transmission loss 
compensator comprises: \ 

a decoder for decoding the error compensation signal in response to the 
synchronized clock signal and outputting the decoding result as transmission loss data 
of each channel; and \ 

an analog-to-digital converter for receiving the transmission loss data of each 
channel, converting the transmission loss data into.an analog signal, and generating the 
analog signal as transmission loss compensation signals for compensating for 
tran^^iun^o*s's^f"e^h channel: \ 
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1 7. A receiving apparatus for 



from a received optical signal, compris 



receiving channel data transmitted from an 



external transmitting apparatus through an optical fiber and recovering the channel data 



ng: 



a plurality of optical diodes for roception for receiving optical signals received 
from an external source and convertindthe optical signals into current signals; 

an error detection optical receiver for converting the current signals converted by 
the plurality of optical diodes for reception into voltage signals, digitizing the voltage 
signals, outputting the digitized voltage signals as recovered serial channel data and a 
recovered clock signal, detecting transmission loss of each channel from the voltage 
signals, encoding the transmission loss, Converting the encoded transmission loss into 
current, and outputting the current; 

a PLL for generating a synchronized clock signal synchronized with the 
recovered clock signal and outputting tl^jynchronized clock signal as an actual clock 
signal for receiving data; 

a data recovery unit for redbvfering the recovered serial channel data to n-bit 
parallel data in response to the synchronized clock signal; and 

an optical diode for transmission for converting the signal encoded and inverted 
into current by the error compensating optical] receiver into an optical signal. 



:~ 18;~T TheTeceiving "apparatus of claim 17, wherein the error detection optical 
receiver comprises: \ 

a plurality of optical receivers for converting current signals converted by the 
plurality of optical diodes for reception into voltage signals, digitizing the voltage signals, 
and outputting the digitized voltage signals as thle recovered serial channel data and the 
recovered clock signal; \ 

a transmission loss detector for detecting transmission loss of each channel from 
the voltage signals, encoding the transmission loss in response to the synchronized 
clock signal, and outputting the encoded transmission loss as the transmission loss 
data; and 
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an optical driver for recei\ 
transmission loss data into a DC 
optical diode for transmission, 

wherein the converted vo 
phases that are inverted with 



ing the transmission loss data, converting the received 
signal, and outputting the converted DC signal to the 

tage signals are formed of voltage signal pairs having 
respect to each other. 



19. The receiving apparatus of claim 18, wherein the transmission loss 
detector further comprises: 

an amplitude detector and bomparator for selecting a voltage signal among the 
voltage signal pairs output from the plurality of optical receivers, detecting the amplitude 
of the selected voltage signal, comparing the detected amplitude with a first 
predetermined reference voltage, e\nd obtaining transmission loss of each channel using 
the comparison result; 



smission loss of each channel, which is output from 
tor in response to the synchronized clock signal; 



a first ADC for digitalizin* 
the amplitude detector and co 
and 

an encoder for encoding digital signals output from the first ADC in each channel 
in response to the synchronized clock signal and outputting the encoded digital signals 
as loss detection data in response to the synchronized clock signal. 

20. The receiving apparatus of claim 18, wherein the transmission loss 
detector comprises: 

a plurality of difference signal dptectors and comparators for receiving the 

optical receivers, obtaining the difference 
the voltage signal pairs, comparing the difference 
between the average levels with a second predetermined reference voltage, and 
obtaining transmission loss of each channel using the comparison result; 



voltage signal pairs from the plurality c 
between the average levels of each of 
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a second ADC for digitizing transmission loss of each channel, which is output 
from the plurality of difference signal detectors and comparators, in response to the 
synchronized clock signal; and 

an encoder for encoding digital s ignals output from the second ADC in each 
channel in response to the synchronize^ clock signal and outputting the encoded data 
as loss detection data. 

21 . A parallel/serial data converting circuit of a transmitting apparatus, 
comprising a PLL for generating first through nth non-overlapping clock signals having a 
predetermined offset so as not to overlap each other and inverted first and nth non- 
overlapping clock signals obtained 



clock signals, the parallel/serial 
input from the outside into serial 




inverting the first through nth non-overlapping 
Dnverting circuit for converting n-bit channel data 
)rrfiatton data in response to the first through nth 
overlapping clock signals and transmitting the serial information data, comprising: 

a data latch for receiving the n-bit channel data and segmenting the received n- 
bit channel data by N bits and latching the) segmented channel data in response to first 
through mth latch clock signals; and 

a data serializer for performing a Iodic operation on the n-bit channel data latched 
by the data latch, the first through nth non-overlapping clock signal and the inverted first 
through nth non-overlapping clock signal arjid outputting the logic operation result as 
serial channel data. 



22. The parallel/serial data converting circuit of claim 21 , wherein the 
predetermined offset corresponds to the widfh of the unit bit of the serial information 
data. 



23. The parallel/serial data 
through nth latch clock signals have timing 
the first through nth non-overlapping clock 



converting circuit of claim 21 , wherein the first 
m argins corresponding to N unit bits among 
signals and the first latch clock signal is the 
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non-overlapping clock signal having the largest timing margin with respect to the first 
non-overlapping clock signal. 

24. The parallel/serial data concerting circuit of claim 21 , wherein the data 
serializer comprises: 



a first logic operator realized bv n 



slAND operators corresponding to the bits of 



the n bit channel data and the first tnroud^th non-overlapping clock signals, and the 
inverted second through inverted firstf ion 
operators for performing a NAI^jp^ )eratio 



ItlOJl 

, anc 



data, the non-overlapping clock signals 
a second logic operator realized by 



overlapping clock signals, the NAND 
on the respective bits of the n-bit channel 
d the inverted non-overlapping clock signals; 
p NAND operators for segmenting the output 



data of the n NAND operators into p groupjs and performing a NAND operation on the 
segmented data; and 

an OR operator for performing an 0|R operation on the output data of the second 
logic operator. 
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